Families affected by HIV/AIDS in the developing world experience higher risks of psychosocial problems than nonaffected families. Positive parenting behavior may buffer against the negative impact of child AIDS-orphanhood and caregiver AIDS-sickness on child well-being. Although there is substantial literature regarding the predictors of parenting behavior in Western populations, there is insufficient evidence on HIV/AIDS as a risk factor for poor parenting in low-and middle-income countries. This paper examines the relationship between HIV/AIDS and positive parenting by comparing HIV/AIDS-affected and nonaffected caregiver-child dyads (n = 2477) from a cross-sectional survey in KwaZulu-Natal, South Africa (27.7% AIDS-ill caregivers; 7.4% child AIDS-orphanhood). Multiple mediation analyses tested an ecological model with poverty, caregiver depression, perceived social support, and child behavior problems as potential mediators of the association of HIV/AIDS with positive parenting. Results indicate that familial HIV/AIDS's association to reduced positive parenting was consistent with mediation by poverty, caregiver depression, and child behavior problems. Parenting interventions that situate positive parenting within a wider ecological framework by improving child behavior problems and caregiver depression may buffer against risks for poor child mental and physical health outcomes in families affected by HIV/AIDS and poverty.
Introduction
Families affected by HIV/AIDS in low-and middleincome countries face multiple psychosocial challenges (Richter et al., 2009) . In comparison to nonaffected children, children aged 10-17 who are orphaned by AIDS or living with AIDS-ill caregivers have increased risks of mental health problems, poor educational outcomes, stigma and isolation from peers, transactional sex, and child maltreatment (Cluver, 2011) . Similarly, HIV-infected caregivers and caregivers of children orphaned by AIDS are at greater risk of having more physical and mental health problems than other caregivers (Kuo & Operario, 2011; Rochat, Bland, Coovadia, Stein, & Newell, 2011) . Research has identified parenting as an important link between HIV/AIDS and negative child and caregiver outcomes (Richter, Beyrer, Kippax, & Heidari, 2010) . In particular, positive parentinggenerally conceptualized as involved, nurturing, and accepting behavior (Maccoby, 1992 )may be a potential buffer HIV/AIDS's impact on poor child mental health.
In order to fully understand the relationship between positive parenting and HIV/AIDS, it is essential to situate familial HIV/AIDS within a larger ecological framework that includes the role of other social, parental, and child factors (Belsky, 1984) . Parental physical illness and child orphanhood have been shown to negatively affect positive parenting by decreasing engagement, disrupting family routines, and increasing parental absence and neglect (Armistead, Klein, & Forehand, 1995) . In South Africa, HIV/AIDS-affected families are associated with increased poverty (Gillies, Tolley, & Wolstenholme, 1996) , parental depression (Kuo, Operario, & Cluver, 2012) , lack of social support (Casale & Wild, 2012) , and increased child behavior problems (Sipsma et al., 2013) . Since these factors are also associated with reduced positive parenting, they may play a mediating role in the association between HIV/ AIDS and positive parenting (Andersen & Telleen, 1992; Gershoff, Aber, Raver, & Lennon, 2007; Lovejoy, Graczyk, O'Hare, & Neuman, 2000; Pardini, 2008) .
However, there is limited evidence on the impact of HIV/AIDS on parent behavior in low-and middleincome countriesand even less on the mechanisms by which HIV/AIDS affects parenting. Most research on HIV/AIDS and parenting has focused on HIV-positive mothers in the developed world. For instance, a fouryear longitudinal study in the USA found seropositive mothers of children aged 10-15 have lower-quality parent-child relationships and less-positive parenting than HIV-negative mothers (Forehand et al., 2002) . Another study showed that HIV-positive mothers' level of illness negatively impact family routines and parental monitoring in families with adolescents (Murphy, Marelich, Herbeck, & Payne, 2009 ). Likewise, lower levels of social support were found in HIV-positive mothers in comparison to uninfected mothers of children aged 6-11 (Dorsey, Klein, Forehand, & FHPR Group, 1999) . Searches for developing world evidence found only one quantitative study examining parent behavior amongst elderly caregivers of AIDS-orphaned children. This cross-sectional survey in Kenya (n = 141) found high levels of aggressive parenting and parenting stress in grandmothers of children orphaned by AIDS aged 6-10 (Oburu & Palmerus, 2003) . However, no comparison groups were available to assess whether parent behavior was specifically due to caring for an AIDS-orphaned child.
By comparing affected and nonaffected families from a cross-sectional survey of caregiver-child dyads in South Africa (n = 2477), this paper examines two key questions regarding the relationship between HIV/AIDS and positive parenting in low-and middle-income countries: (1) Are families with AIDS-ill caregivers or children orphaned by AIDS associated with reduced positive parenting in comparison to nonaffected families? (2) Are these associations consistent with mediation by other risk factors related to positive parenting and HIV/AIDS ( Figure 1) ?
Methods

Participants
Caregiver-child dyads (n = 2477) were selected by means of stratified systematic random sampling in rural and periurban sites with over 30% HIV prevalence in the KwaZulu-Natal province of South Africa (Department of Health, 2011). Census enumerator and tribal authority areas were randomly selected with door-to-door household sampling (Stoker, 1987) . This study recruited families with children aged 10-17 due to the high risk of adolescent HIV-infection as a result of transactional sex and other risk behavior, including substance abuse, school dropout, and criminal activity (Dunkle et al., 2007) . Inclusion criteria required both children and caregivers (adults over the age of 18 and identified as the child's primary caregiver) to reside in the same household for at least four nights per week. In the event of multiple eligible children living in the same household, one child was randomly selected for the study.
Procedure
Ethical protocols were approved by the University of Oxford, the University of KwaZulu-Natal, and the KwaZulu-Natal Departments of Health and Education. Adult and child questionnaires were translated into isiZulu and back-translated into English to assure accuracy. Trained and supervised isiZulu research assistants conducted face-to-face interviews that lasted between 40-60 minutes per participant. Participation was voluntary with informed consent obtained from both children AIDS Care 305 and caregivers. The study followed strict confidentiality procedures with the exception of a child reporting risk of significant harm in which cases were referred to welfare and health services. No incentive or financial remuneration for participation was provided with the exception of a certificate of appreciation.
Measures
Positive parenting
This study used child reports of the positive parenting subscale from the Alabama Parenting Questionnaire-Short Form (APQ-SF; three items) (Elgar, Waschbusch, Dadds, & Sigvaldason, 2007) . Although no parenting scales have been psychometrically tested in South Africa, the APQ-SF has been widely used as a reliable measurement of parent behavior (Frick, 1991) . Children reported on frequency of positive parenting over the past month (e.g., "Your caregiver says you have done something well"). Higher scores indicate more frequent positive parenting (α = 0.80).
AIDS-related parental death and caregiver illness
In South Africa, determining caregiver HIV-status and AIDS-related parental mortality is challenging due to low availability of clinical data, low testing rates, and unreliable self-reports of current HIV-status (Peltzer, Matseke, Mzolo, & Majaja, 2009 ). Therefore, this study used child and caregiver reports of the Verbal Autopsy Questionnaire (VA) to determine child AIDSorphanhood and caregiver AIDS-illness (Lopman et al., 2006) . The VA has been validated in South Africa with a 76% positive prediction rate, 89% sensitivity, and 93% specificity (Hosegood, Vanneste, & Timaeus, 2004; Kahn, Tollman, Garenne, & Gear, 2000) . This study required the presence of three or more AIDS-related symptoms (e.g., oral candidasis, respiratory tract infection, and persistent diarrhea) to define caregiver AIDS-illness and/or AIDS-related parental mortality (World Health Organization, 1994) .
Sociodemographic factors
Sociodemographic informationage and gender, household size, and whether the caregiver was the child's biological parentwere measured using items from the South Africa National Census and South Africa Demographic and Health Survey (Statistics South Africa, 2001). These factors were controlled for as potential confounders in all data analyses.
Poverty
The Basic Necessities Scale (BNS; eight items) assessed socioeconomic status by measuring access to socially perceived household necessities for children (Wright, 2008) . This scale was developed from the South African Social Attitudes Survey (Pillay, Roberts, & Rule, 2006) . It identifies basic household items that families are unable to affordfood, toiletries, clothes, and shoes, as well as school uniforms, equipment, and fees. Higher scores indicate higher levels of poverty (α = 0.84).
Caregiver depression
Caregiver depression was measured by the Centre for Epidemiological Studies Depression Scale (CES-D, 20 items) (Radloff, 1977) . The CES-D has been used previously in multiple South African populations (Pretorius, 1991) . Adults reported on the frequency of specific negative thoughts or feelings during the past week (e.g., "I have no hope for the future"). Higher scores indicate higher depression (α = 0.95).
Caregiver perceived social support Perceived social support was measured with adult reports of the Medical Outcome Study Social Support Survey (19 items; MOS-SSS) (Sherbourne & Stewart, 1991) . Although not validated in South Africa, the MOS-SSS has been used extensively to assess social support in HIV-positive populations (Burgoyne & Saunders, 2000) . Adults reported on the frequency of support available (e.g., "someone to confide in or talk to about yourself or your problems"). Higher scores indicate higher social support (α = 0.99).
Child behavior problems
This study assessed child behavior problems using adult reports of the Strengths and Difficulties Questionnaire (SDQ; 20 items) (Goodman, 2001) . The SDQ provides an overall assessment of internal and external child behavior problems and has prior use in South African populations (Goodman, Cluver, Tshandu, & Vondani, 2004; Goodman, Lamping, & Ploubidis, 2010) . Adult caregivers reported on the quality of their child's behavior over the last month (e.g., "often loses temper"). Higher scores indicate more behavior problems (α = 0.71).
Analysis strategy
This study used child reports of positive parenting and caregiver reports for potential mediating factors to avoid method overlap in which poor parental mental health may negatively influence self-reports of parenting behavior (Gardner, 2000) . Analyses were conducted using SPSS Statistics 18.0. Missing data was less than 1% and missing at random. For psychometric scales, the study used mean imputation (Schlomer, Bauman, & Card, 2010) . The distribution of continuous predictor variables was normal, with the exception of caregiver depression (skew = 1.049) and household poverty (skew = 1.384). These were normalized using log transformations (Osborn, 2002) .
Data analyses were conducted in two steps. First, a series of hierarchical multivariate regression analyses were used to assess associations among caregiver illness, child orphanhood, potential mediating factors, and positive parenting: (1) caregiver illness (AIDS-illness and other illness) and potential mediators (poverty, caregiver depression, social support, and child behavior problems) predicting positive parenting; (2) child orphanhood (AIDS-orphanhood and orphanhood by other causes) and potential mediators predicting positive parenting; (3) caregiver illness variables predicting potential mediating variables; (4) child orphanhood variables predicting potential mediating variables. Inclusion in subsequent multiple mediation analyses required significant relationships (p < 0.05) among HIV/AIDS-related, potential mediating, and positive parenting variables (Baron & Kenny, 1986) .
Second, multiple mediation tests were conducted to further examine the associations between familial HIV/ AIDS and positive parenting. This study used bootstrapping, a nonparametric resampling procedure, to allow for simultaneous testing for indirect effects of multiple mediators, thus determining the extent to which each variable mediates a predictor in the presence of other potential mediators (Preacher & Hayes, 2004) . Based on 1000 bootstrap samples, tests for significant mediation required bias corrected 95% confidence intervals to not overlap zero (Preacher & Hayes, 2008) . All analyses controlled for age, gender, household size, and whether the caregiver was the child's biological parent.
Results
Sociodemographic statistics for the population sample are summarized in Table 1 . The sample of predominantly isiZulu-speaking dyads of African descent (n = 2477) included 685 dyads with AIDS-ill caregivers (27.7%) and 184 dyads with children orphaned by AIDS (7.4%).
Hierarchical regression analyses
Tables 2 and 3 summarize results for hierarchical regression analyses. Although effect sizes were small, families with AIDS-ill caregivers or with AIDS-orphaned children were significantly related to less-positive parenting, higher poverty, higher depression, and more behavior problems in comparison to nonaffected families. There were no significant associations for families with non-AIDS-related caregiver illness or children orphaned by other causes. Higher poverty, higher caregiver depression, less social support, and more child behavior problems were related to reduced positive parenting in both models. Since social support was not related to AIDSillness or AIDS-orphanhood, it was not included in subsequent multiple mediation analyses. Both multivariate models accounted for 13% of the variance in positive parenting.
Multiple mediation analyses
Two separate multiple mediation models were used to determine the extent by which hypothesized ecological factors mediated the relationship between HIV/AIDS and positive parenting: Model (1) families with AIDS-ill caregivers compared to those with nonsick caregivers or caregivers with other illnesses; Model (2) families with child AIDS-orphanhood compared to those with nonorphaned children or children orphaned by other causes. Controlling for age, gender, household size, and biological parent status, both models included poverty, caregiver depression, and child behavior problems as potential mediators.
Model 1 (Figure 2 ) accounted for 7% of variance in positive parenting (R 2 = 0.07, F(10,2458) = 19.08, p < 0.001). Caregiver AIDS-illness was fully mediated by poverty (B = -0.135, 95% CI -0.197 to -0.092), caregiver depression (B = -0.084, 95% CI -0.156 to -0.019), and child behavior problems (B = -0.128, 95% CI -0.180 to -0.087).
Model 2 (Figure 3 ) also accounted for 7% of variance in positive parenting (R 2 = 0.07, F(10,2458) = 19.32, p<0.001). Child AIDS-orphanhood was fully mediated by poverty (B = -0.089, 95% CI -0.163 to -0.028), caregiver depression (B = -0.023, 95% CI -0.058 to -0.003), and child behavior problems (B = -0.065, 95% CI -0.138 to -0.003).
Discussion
This study is the first large-scale survey to examine the effect of HIV/AIDS on parenting behavior in the developing world. Although effect sizes were small, families with AIDS-ill caregivers, and those with children orphaned by AIDS were associated with lesspositive parenting in comparison with to nonaffected families. On the other hand, families with non-AIDSrelated sick caregivers or children orphaned by other causes were not associated with positive parenting. This indicates that there may be a specific association between HIV/AIDS and caregivers' ability to positively engage with their children. Recent research in South Africa found that children orphaned by AIDS and living with AIDS-ill caregivers are more vulnerable to abuse and maltreatment by their caregivers than nonaffected children (Cluver, Orkin, Boyes, Gardner, & Meinck, 2011) . Furthermore, AIDS-sickness is associated with less capacity to care, as is the case with many other chronic illnesses, thus affecting parental engagement and nurturance (Armistead et al., 1995) . Multiple mediation analyses provided a more in-depth understanding of the ecological context of HIV/AIDS and parenting. The role of poverty is consistent with research showing low socioeconomic status linked to less maternal involvement and less-positive parent-child interaction (Bradley & Corwyn, 2002) . This is particularly relevant in HIV/AIDS-affected families due to loss of work, sickness, and medical and funeral expenses (Collins & Leibbrandt, 2007 ). Furthermore, depression may limit Table 3 . Summary for hierarchical multiple regressions examining associations among orphanhood by AIDS, orphanhood by other causes, potential mediating factors, and positive parenting.
Positive parenting
Household poverty Caregiver depression Social support
Behavior problems
Step 1. Demographics 0.01* 0.00 0.01** 0.02** 0.00 Step 2. Child orphanhood 0.00* 0.01*** 0.00* 0.00 0.00* Other causes 0.005 0.068** 0.038* 0.016 0.024 AIDS-related AIDS Care 309 caregivers' capacity to engage positively with their AIDSorphaned children due to increased stress and perceived stigma associated with HIV/AIDS (Kuo et al., 2012) . Likewise, negative life events, such as parental illness or bereavement, are associated with increased maternal depression and reduced positive parent-child interaction (Webster-Stratton & Hammond, 1988 ). The role of child behavior problems requires further discussion. Results are consistent with research in South Africa that has shown more child behavior problems in families with children orphaned by AIDS (Cluver, Gardner, & Operario, 2007) or AIDS-symptomatic mothers (Sipsma et al., 2013) . Other research has linked child behavior problems to reduced parenting skills due to increased stress associated with HIV/AIDS (Murphy, Marelich, Armistead, Herbeck, & Payne, 2010) . However, whether parenting mediates child behavior or vice versa is inconclusive. Although parenting has traditionally been considered an antecedent to developing child behavior problems (Reid & Patterson, 1989) , recent longitudinal research in the USA demonstrates a bidirectional relationship (Pardini, 2008) . Moreover, while parenting tends to affect child behavior in younger children, this relationship shifts during early adolescence in which child behavior influences parenting more than the reverse (Bradley & Corwyn, 2013) . Future longitudinal or interventional research could valuably establish causal or reciprocal associations between child behavior and parenting in HIV/AIDS-affected families.
This study had a number of limitations. First, no parenting scales have been psychometrically tested in South Africa. Therefore, it is important to interpret these findings with caution, as the APQ-SF may function differently in the current sample than with Western populations. Nonetheless, the reliability of the positive parenting subscale was consistent with applications of the APQ-SF in other settings (Robert, 2009) . Moreover, causal inference of results must be treated with caution. Cross-sectional surveys can only determine probable associations between predictive factors and parenting behavior and not the direction of those associations (Grimes & Schulz, 2002) . Finally, the final mediation models only accounted for 7% of the variance in positive parenting, indicating the presence of other untested factors.
Additional research is necessary to fully understand the relationship between HIV/AIDS and parent behavior. Since evidence in the USA suggests that HIV-infected children are likely to receive inadequate parenting (Potterton, Stewart, & Cooper, 2007) , it is important to examine the impact of child HIV-status on parent behavior in developing countries. Furthermore, future research on HIV/AIDS and parenting should explore other potential mediators, moderators, and moderated mediators (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002) . In addition to social support as a moderator (Dorsey et al., 1999) , these may include gender (Mboya, 1995) , parenting stress (Abidin, 1992) , parenting self-efficacy (Raikes & Thompson, 2005) , parental substance abuse, marital dysfunction (Erel & Burman, 1995) , intimate partner violence (Levendosky, Leahy, Bogat, Davidson, & von Eye, 2006) , social capital (Lee, 2009) , child anxiety or depression (McLeod, Wood, & Weisz, 2007) , and prevailing cultural attitudes, (Barber, 2000) . Finally, research is needed on the impact of HIV/ AIDS on parenting in families with preadolescent children and infants, especially due to the potential negative impacts of mother-to-child transmission and child abuse. These findings suggest that interventions targeted at strengthening child-caregiver relationships may require consideration of the broader social factors that influence parent behavior (Richter & Naicker, 2013) . Rotheram-Borus, Flannery, Rice, and Lester (2005) have argued for the need to reconceptualize HIV/AIDS from an individual disease to a family-level experience that impacts family functioning. This perspective resonates with family systems theory in which the family unit is the primary context for understanding parenting (Cox & Paley, 1997) . Family disruptions as severe as AIDSrelated parental illness, parental absence, and parental death can substantially impact parenting (Antle, Wells, Goldie, DeMatteo, & King, 2001) . Results from this study support this theoretical framework by indicating that the impact of HIV/AIDS on parenting may not be direct, but rather due to increased financial insecurity, parental depression, and child behavior problems. Due to the cumulative risk factors facing families affected by HIV/AIDS, parenting interventions may benefit from additional attention to the impact of poverty, caregiver depression, and child behavior problems (Cohen, Hien, & Batchelder, 2008) . For instance, parent management training may need to incorporate cognitive behavioral strategies in order to adequately address parental depression (Tomlinson, 2010) . Moreover, in low-resource developing countries, parenting interventions for HIV/ AIDS-affected families may be more cost effective by targeting the most vulnerablethose in high deprivation areas. Finally, given the complex socioeconomic factors influencing families affected by HIV/AIDS, parenting interventions may be more effective if integrated within a wider network of support services that address financial insecurity and family mental health.
